
Supplemental Material, Table 1: Distribution of Covariates for 20-80 year-olds 
(n=860) 
  N (%) 
Gender  

Male 451 (52) 
Female 409 (48) 

Race/ethnicity  
Mexican American/Other Hispanic 207 (24) 
NH White/Other inc. Multi-Racial 461 (54) 

NH Black 192 (22) 
SES  

Low 237 (28) 
Moderate/vigorous activity, last 30 days  

Yes 541 (63) 
Hrs per day in front of TV/computer, last 30 days  

1 or fewer 173 (20) 
>1 - 3 359 (42) 

>3 328 (38) 
Alcohol consumption (drinks per week, past month)  

Non-drinker 286 (33) 
Occasional drinker (<1) 245 (28) 

Lighter drinker (1-<4) 122 (14) 
Moderate drinker (4-<8) 98 (11) 
Heavy drinker (>=8/wk) 109 (13) 

Smoking status  
Current 207 (24) 
Former 202 (23) 
Never 451 (52) 

Parity (women only, N=409)  
Nulliparous 86 (21) 

One live birth 59 (14) 
More then one live birth 264 (65) 

BMI   
Mean (sd) 28.7 (6.6) 

 



Supplemental Material, Table 2: Unadjusted mean cholesterol levels (mg/dL) by 
PFC quartile, 20-80 year-olds  
 

  N TC          
(n=860) 

HDL         
(n=860) 

Non-HDL 
(n=860) 

LDL          
(n=416) 

PFOA (μg/L)      
Quartile 1 223 198.6 56.8 141.8 116.5 
Quartile 2 211 201.6 54.3 147.3 117.3 
Quartile 3 186 202.0 52.7 149.4 116.8 
Quartile 4 240 205.7 54.2 151.5 117.9 

PFOS (μg/L)      
Quartile 1 193 195.1 54.3 140.8 113.6 
Quartile 2 198 201.5 56.0 145.5 116.4 
Quartile 3 211 200.3 52.7 147.7 113.4 
Quartile 4 258 209.2 55.2 153.9 123.1 

PFNA (μg/L)      
Quartile 1 170 198.3 56.3 142.1 108.4 
Quartile 2 183 198.0 54.6 143.5 115.9 
Quartile 3 246 203.4 54.4 149.0 118.9 
Quartile 4 261 206.1 53.6 152.5 120.6 

PFHxS (μg/L)      
Quartile 1 217 204.1 53.7 150.5 120.7 
Quartile 2 239 202.3 54.4 148.0 116.0 
Quartile 3 233 203.0 53.5 149.6 117.2 
Quartile 4 171 197.8 57.5 140.3 112.3 



 
Supplemental Material, Table 3: Adjusted Mean Difference in All Outcomes by PFC Quartile and Age/Gender Group 
        
 Total Cholesterol (mg/dL) β (95% CI)a

 12-19 M (N=322) 20-59 M (N=331) 60-80 M (N=120) 12-19 F (N=263) 20-59 F (N=286) 60-80 F (N=123) 20-80 (N=860) 
PFOS Q4 3.61 (-8.48, 15.70) 10.54 (-4.79, 25.88) 13.30 (-19.33, 45.92) -0.38 (-9.32, 8.57) 0.64 (-13.52, 14.80) 27.67 (6.00, 39.34) 13.42 (3.83, 23.00) 

Q3 3.91 (-6.71, 14.54) 6.06 (-7.48, 19.59) 2.92 (-27.47, 33.31) 5.94 (-2.26, 14.14) 2.03 (-17.36, 21.42) 1.75 (-18.76, 22.27) 5.07 (-4.24, 14.38) 
Q2 2.39 (-7.43, 12.20) 0.55 (-16.08, 17.18) -6.73 (-37.35, 23.90) 6.99 (-2.71, 16.69) -8.48 (-25.92, 8.96) 7.23 (-21.76, 36.23) 6.12 (-4.45, 16.69) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.49 0.10 0.22 0.88 0.56 0.01 0.01 
          

PFOA Q4 4.95 (-2.33, 12.24) 6.2 (-10.14, 22.54) 19.97 (-10.91, 50.86) 3.34 (-4.15, 10.83) 1.52 (-12.51, 15.55) 7.98 (-14.97, 30.93) 9.76 (-0.23, 19.74) 
Q3 -0.74 (-14.85, 13.36) 1.45 (-18.49, 21.38) 0.59 (-26.53, 27.70) -0.15 (-11.08, 10.78) 4.95 (-9.32, 19.21) 12.24 (-7.11, 31.60) 7.50 (-3.71, 18.71) 
Q2 0.14 (-9.12, 9.40) -5.34 (-20.26, 9.58) 6.18 (-17.05, 29.41) -3.01 (-11.22, 5.21) 3.49 (-7.60, 14.57) -2.50 (-32.07, 27.07) 5.40 (-2.11, 12.92) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.26 0.36 0.31 0.33 0.82 0.14 0.07 
          

PFHxS Q4 -3.18 (-15.37, 9.02) -3.68 (-17.52, 10.17) -27.09 (-61.92, 7.75) -12.72 (-23.44, -1.99) -8.12 (-22.43, 6.19) -8.85 (-28.12, 10.41) -7.01 (-13.24, -0.79) 
Q3 0.42 (-8.62, 9.45) 0.25 (-12.34, 12.84) 0.58 (-23.56, 24.72) -5.64 (-16.02, 4.73) -16.32 (-32.68, 0.04) -6.49 (-28.44, 15.46) -2.27 (-8.95, 4.41) 
Q2 6.53 (-5.31, 18.38) 2.47 (-7.86, 12.79) -21.43 (-48.08, 5.23) 1.59 (-3.72, 6.90) -0.76 (-17.98, 16.46) 0.98 (-16.51, 18.47) -3.22 (-11.75, 5.30) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.38 0.55 0.21 0.02 0.04 0.30 0.07 
          

PFNA Q4 4.05 (-8.48, 16.58) 7.25 (-3.74, 18.25) 21.56 (-11.51, 54.62) 8.19 (-3.89, 20.26) 11.50 (-2.51, 25.51) 17.96 (-11.79, 47.71) 13.88 (1.91, 25.86) 
Q3 3.89 (-7.73, 15.51) 2.52 (-14.98, 20.03) 11.74 (-15.50, 38.97) 1.78 (-9.17, 12.74) 18.47 (5.96, 30.97) 18.40 (-0.91, 37.71) 12.85 (3.32, 22.39) 
Q2 -5.46 (-16.02, 5.09) 3.58 (-6.44, 13.60) 9.42 (-14.77, 33.60) 3.21 (-10.32, 16.74) 19.26 (1.12, 37.40) 2.85 (-29.33, 35.02) 6.71 (-1.41, 14.82) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.24 0.29 0.19 0.19 0.16 0.08 0.04 

a  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, BMI, alcohol consumption (20+ 
only), smoking (20+ only), and parity (20+ women only). 

        



 
 HDL-Cholesterol (mg/dL) β (95% CI)b

 12-19 M (N=322) 20-59 M (N=331) 60-80 M (N=120) 12-19 F (N=263) 20-59 F (N=286) 60-80 F (N=123) 20-80 (N=860) 
PFOS Q4 1.65 (-3.18, 6.47) 1.97 (-1.71, 5.65) -1.65 (-13.03, 9.74) 3.70 (-0.50, 7.91) -1.15 (-9.33, 7.03) -7.57 (-22.72, 7.58) 0.87 (-2.38, 4.11) 

Q3 1.40 (-1.25, 4.05) 1.36 (-2.32, 5.05) -6.37 (-13.30, 0.57) 1.95 (-1.97, 5.86) 0.44 (-5.14, 6.02) -7.01 (-16.80, 2.78) 0.10 (-3.70, 3.90) 
Q2 1.29 (-2.42, 5.00) 0.95 (-2.30, 4.19) -0.81 (-10.22, 8.60) 0.87 (-4.64, 6.38) -5.39 (-9.70, -1.08) -5.16 (-14.93, 4.62) 1.48 (-2.06, 5.01) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.47 0.25 0.45 0.08 0.82 0.26 0.78 
          

PFOA Q4 -1.85 (-5.28, 1.58) 3.17 (-0.43, 6.77) -8.71 (-16.29, -1.14) 4.29 (0.07, 8.51) 1.99 (-4.60, 8.59) -7.93 (-18.95, 3.10) -1.28 (-3.45, 0.89) 
Q3 -0.94 (-4.31, 2.43) 0.11 (-4.14, 4.36) -4.16 (-10.71, 2.39) 1.71 (-1.23, 4.65) 0.82 (-2.95, 4.58) -7.27 (-18.36, 3.83) -1.61 (-4.62, 1.40) 
Q2 -1.90 (-4.85, 1.06) 0.52 (-4.24, 5.28) -5.53 (-13.30, 2.24) -0.14 (-4.61, 4.34) 1.94 (-1.69, 5.57) 0.97 (-7.91, 9.85) -2.01 (-3.60, -0.42) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.44 0.05 0.04 0.02 0.63 0.09 0.34 
          

PFHxS Q4 0.08 (-4.12, 4.27) 1.01 (-1.67, 3.68) -1.59 (-12.75, 9.57) 3.76 (-1.03, 8.55) 0.95 (-3.73, 5.64) -3.16 (-8.99, 2.67) 2.31 (0.36, 4.26) 
Q3 0.76 (-2.81, 4.34) -1.07 (-3.84, 1.70) -5.27 (-10.54, -0.01) 4.50 (-1.23, 10.24) -3.08 (-6.65, 0.48) -4.07 (-12.28, 4.14) -0.25 (-2.87, 2.37) 
Q2 0.09 (-4.14, 4.31) -1.50 (-4.32, 1.32) -4.36 (-10.40, 1.69) 2.44 (-1.68, 6.55) -2.57 (-6.83, 1.68) -3.15 (-10.91, 4.62) 0.71 (-1.30, 2.73) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.88 0.46 0.68 0.08 0.68 0.31 0.11 
          

PFNA Q4 0.28 (-4.14, 4.70) -2.74 (-7.12, 1.64) -6.92 (-19.81, 5.97) -0.81 (-6.11, 4.48) -0.12 (-6.19, 5.95) -2.20 (-14.77, 10.37) -2.01 (-5.48, 1.45) 
Q3 -0.31 (-4.72, 4.10) 1.95 (-1.10, 5.00) -1.66 (-6.75, 3.43) -2.41 (-5.86, 1.05) -1.13 (-6.54, 4.29) -3.77 (-14.79, 7.25) -0.06 (-2.35, 2.22) 
Q2 -0.12 (-5.09, 4.84) 0.15 (-2.28, 2.58) -8.49 (-19.16, 2.18) -1.86 (-6.61, 2.88) -1.28 (-7.18, 4.61) -1.72 (-12.11, 8.66) -1.20 (-4.21, 1.80) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.91 0.27 0.47 0.59 0.97 0.66 0.31 

b  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, BMI, alcohol consumption (20+ 
only), smoking (20+ only), and parity (20+ women only). 

        



 
 Non-HDL-Cholesterol (mg/dL) β (95% CI)c

 12-19 M (N=322) 20-59 M (N=370) 60-80 M (N=120) 12-19 F (N=263) 20-59 F (N=286) 60-80 F (N=123) 20-80 (N=860) 
PFOS Q4 1.96 (-8.12, 12.05) 8.57 (-8.21, 25.35) 14.94 (-23.98, 53.87) -4.08 (-12.90, 4.74) 1.79 (-13.19, 16.77) 35.24 (10.74, 59.75) 12.55 (1.62, 23.47) 

Q3 2.51 (-7.22, 12.24) 4.69 (-9.77, 19.15) 9.29 (-22.49, 41.06) 3.99 (-6.25, 14.24) 1.59 (-15.38, 18.57) 8.77 (-13,57, 31.10) 4.97 (-5.30, 15.24) 
Q2 1.09 (-8.80, 10.99) -0.40 (-17.93, 17.14) -5.92 (-37.06, 25.22) 6.12 (-2.50, 14.74) -3.09 (-18.98, 12.80) 12.39 (-18.45, 43.23) 4.64 (-6.87, 16.15) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.64 0.21 0.22 0.32 0.64 0.01 0.02 
          

PFOA Q4 6.80 (-1.25, 14.86) 3.04 (-15.35, 21.42) 28.69 (-1.35, 58.73) -0.95 (-9.09, 7.19) -0.47 (-15.61, 14.66) 15.91 (-10.93, 42.75) 11.03 (1.20, 20.86) 
Q3 0.20 (-11.97, 12.36) 1.33 (-20.19, 22.85) 4.75 (-22.19, 31.68) -1.85 (-13.70, 9.99) 4.13 (-11.66, 19.92) 19.51 (-5.82, 44.84) 9.11 (-2.44, 20.66) 
Q2 2.03 (-8.32, 12.38) -5.86 (-23.06, 11.34) 11.71 (-13.15, 36.57) -2.87 (-10.49, 4.75) 1.55 (-9.45, 12.54) -3.47 (-34.42, 27.48) 7.41 (-0.97, 15.80) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.16 0.59 0.14 0.89 0.98 0.04 0.05 
          

PFHxS Q4 -3.25 (-14.60, 8.10) -4.68 (-19.70, 10.33) -25.50 (-56.37, 5.38) -16.48 (-29.53, -3.43) -9.07 (-24.39, 6.24) -5.69 (-22.97, 11.58) -9.32 (-15.87, -2.77) 
Q3 -0.35 (-8.94, 8.25) 1.32 (-12.68, 15.31) 5.85 (-18.80, 30.50) -10.15 (-22.33, 2.03) -13.23 (-30.04, 3.57) -2.42 (-23.56, 18.72) -2.02 (-9.32, 5.28) 
Q2 6.45 (-4.97, 17.86) 3.96 (-6.66, 14.59) -17.07 (-42.37, 8.23) -0.85 (-6.98, 5.29) 1.81 (-17.90, 21.52) 4.12 (-10.58, 18.83) -3.94 (-12.24, 4.37) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.35 0.49 0.21 0.02 0.04 0.41 0.04 
          

PFNA Q4 3.77 (-7.19, 14.72) 10.0 (-0.98, 20.97) 28.48 (-10.40, 67.35) 9.00 (-1.59, 19.59) 11.62 (-4.04, 27.27) 20.16 (-14.48, 54.80) 15.90 (2.40, 29.40) 
Q3 4.20 (-6.13, 14.53) 0.57 (-16.61, 17.76) 13.40 (-14.81, 41.60) 4.19 (-5.58, 13.96) 19.59 (6.24, 32.95) 22.16 (-2.52, 46.85) 12.92 (3.00, 22.83) 
Q2 -5.34 (-15.67, 4.99) 3.43 (-6.82, 13.67) 17.90 (-5.95, 41.76) 5.07 (-7.80, 17.95) 20.54 (3.88, 37.21) 4.57 (-26.74, 35.88) 7.91 (-0.34, 16.15) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.19 0.14 0.19 0.10 0.20 0.10 0.04 

c  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, BMI, alcohol consumption (20+ 
only), smoking (20+ only), and parity (20+ women only). 

        



 
 LDL-Cholesterol (mg/dL) β (95% CI)d

 12-19 M (N=175) 20-59 M (N=157) 60-80 M (N=63) 12-19 F (N=129) 20-59 F (N=136) 60-80 F (N=60) 20-80 (N=416) 
PFOS Q4 2.08 (-12.16, 16.32) 5.10 (-9.62, 19.83) 11.03 (-36.05, 58.11) -7.61 (-19.32, 4.09) 6.33 (-14.23, 26.88) 11.08 (-24.32, 46.49) 8.50 (-7.10, 24.10) 

Q3 1.40 (-11.77, 14.58) 2.87 (-11.89, 17.63) 3.39 (-34.62, 41.39) -2.04 (-10.86, 6.78) 2.30 (-16.54, 21.14) -15.90 (-43.08, 11.29) 0.38 (-9.64, 10.41) 
Q2 -1.18 (-15.86, 13.49) -5.41 (-23.50, 12.68) -1.43 (-26.89, 24.03) 7.94 (-4.41, 20.28) -1.59 (-25.66, 22.47) 17.65 (-21.76, 57.06) 2.78 (-12.70, 18.26) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.67 0.25 0.61 0.09 0.47 0.76 0.27 
          

PFOA Q4 4.71 (-6.87, 16.29) -5.15 (-21.60, 11.31) 11.68 (-19.27, 42.63) -10.01 (-22.67, 2.66) -5.31 (-27.16, 16.53) -18.88 (-42.51, 4.75) 2.94 (-10.82, 16.69) 
Q3 -1.68 (-18.11, 14.74) -4.86 (-23.44, 13.72) -17.43 (-58.21, 23.35) -11.59 (-25.52, 2.35) -4.39 (-19.54, 10.77) -12.50 (-32.80, 7.81) 0.71 (-12.58, 14.00) 
Q2 -3.86 (-11.98, 4.26) -9.39 (-27.42, 8.65) -4.46 (-29.87, 20.94) -12.54 (-26.63, 1.56) -3.69 (-19.76, 12.37) -31.93 (-53.27, -10.60) 6.07 (-8.65, 20.79) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.35 0.61 0.68 0.13 0.62 0.50 0.84 
          

PFHxS Q4 -1.72 (-14.06, 10.61) -4.89 (-20.73, 10.94) -16.94 (-47.82, 13.94) -16.37 (-27.29, -5.45) -8.68 (-33.67, 16.32) -11.05 (-36.68, 14.57) -9.67 (-20.05, 0.71) 
Q3 -2.03 (-11.52, 7.46) -1.61 (-13.35, 10.13) -1.54 (-26.34, 23.26) -2.32 (-10.72, 6.09) -16.74 (-39.25, 5.76) -10.58 (-28.56, 7.40) -4.07 (-13.43, 5.28) 
Q2 2.62 (-10.03, 15.26) -4.53 (-21.81, 12.74) -5.62 (-27.50, 16.26) 5.77 (-8.44, 19.98) -11.05 (-34.89, 12.79) 12.86 (-16.47, 42.20) -4.49 (-12.38, 3.40) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.60 0.60 0.32 0.01 0.37 0.16 0.10 
          

PFNA Q4 -4.81 (-21.43, 11.82) 20.40 (2.73, 38.06) 12.08 (-47.97, 72.14) 9.04 (-1.69, 19.78) 6.42 (-14.56, 27.41) 25.83 (-14.70, 66.36) 13.32 (-1.60, 28.24) 
Q3 -3.99 (-18.80, 10.81) 9.68 (-7.94, 27.30) 18.72 (-41.15, 78.58) -1.73 (-16.30, 12.84) 10.62 (-4.92, 26.16) 7.87 (-15.82, 31.56) 11.93 (-0.27, 24.13) 
Q2 -13.32 (-23.74, -2.89) 12.73 (0.98, 24.48) 26.24 (-7.02, 59.49) 7.68 (-5.58, 20.94) 17.52 (-10.71, 45.74) 17.13 (-18.00, 52.27) 11.40 (0.09, 22.71) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.79 0.05 0.73 0.35 0.69 0.20 0.08 

d  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, BMI, alcohol consumption (20+ 
only), smoking (20+ only), and parity (20+ women only). 
        



 
 BMI β (95% CI)e

 12-19 M (N=322) 20-59 M (N=370) 60-80 M (N=182) 12-19 F (N=263) 20-59 F (N=312) 60-80 F (N=191) 20-80 (N=1055) 
PFOS Q4 -2.76 (-4.08, -1.43) -1.80 (-4.02, 0.43) 1.55 (0.14, 2.96) -1.74 (-4.45, 0.96) -0.97 (-3.32, 1.38) -1.85 (-3.93, 0.24) -0.78 (-2.06, 0.50) 

Q3 -1.17 (-3.22, 0.88) -1.14 (-2.94, 0.66) 0.29 (-1.81, 2.39) -0.73 (-3.79, 2.32) 0.12 (-2.27, 2.50) -0.37 (-3.23, 2.50) 0.10 (-1.07, 1.27) 
Q2 -1.62 (-3.28, 0.03) -0.23 (-2.78, 2.32) 0.46 (-2.21, 3.12) -0.76 (-3.71, 2.18) -1.38 (-4.28, 1.53) -2.03 (-4.48, 0.43) 0.17 (-1.33, 1.68) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.004 0.08 0.06 0.19 0.75 0.29 0.13 
          

PFOA Q4 -1.14 (-2.50, 0.22) -1.21 (-3.45, 1.03) 1.36 (-0.86, 3.58) 0.00 (-2.30, 2.30) 0.83 (-2.06, 3.72) 0.02 (-3.55, 3.60) -0.17 (-1.37, 1.02) 
Q3 0.27 (-1.15, 1.70) -0.32 (-2.39, 1.74) 2.41 (-0.51, 5.34) 1.81 (-0.42, 4.04) 0.80 (-1.23, 2.84) -0.88 (-4.36, 2.59) 0.91 (-0.23, 2.05) 
Q2 -0.82 (-2.28, 0.63) -0.95 (-2.86, 0.96) 1.87 (-0.39, 4.13) 1.35 (-1.23, 3.94) 0.74 (-1.91, 3.39) 0.65 (-2.54, 3.84) 0.28 (-1.04, 1.60) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.25 0.41 0.17 0.92 0.54 0.77 0.96 
          

PFHxS Q4 -0.42 (-2.07, 1.23) -2.14 (-3.65, -0.64) -0.19 (-1.86, 1.49) -0.78 (-3.49, 1.92) 0.11 (-2.82, 3.03) -2.51 (-5.48, 0.46) -1.36 (-2.58, -0.15) 
Q3 -0.77 (-2.70, 1.17) -0.65 (-2.72, 1.41) 0.22 (-1.77, 2.21) -0.13 (-2.56, 2.29) -0.54 (-3.63, 2.56) -1.79 (-4.91, 1.32) -0.42 (-1.96, 1.11) 
Q2 -0.80 (-3.15, 1.54) -1.98 (-3.81, -0.16) 0.50 (-1.09, 2.08) -0.17 (-2.02, 1.69) -0.23 (-2.62, 2.16) -1.00 (-4.48, 2.48) -1.20 (-2.67, 0.27) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.61 0.03 0.74 0.59 0.97 0.04 0.09 
          

PFNA Q4 -1.52 (-3.48, 0.44) -1.78 (-3.66, 0.11) 0.36 (-1.35, 2.07) -0.14 (-2.16, 1.88) 0.87 (-1.65, 3.39) 1.64 (-1.70, 4.99) 0.17 (-1.03, 1.38) 
Q3 0.05 (-1.43, 1.53) -0.76 (-3.07, 1.55) 0.63 (-2.63, 3.88) 0.38 (-1.52, 2.28) 1.25 (-0.56, 3.05) 0.97 (-2.41, 4.36) 0.48 (-0.67, 1.63) 
Q2 -0.44 (-1.94, 1.06) -1.42 (-3.81, 0.96) 0.40 (-2.15, 2.96) 2.10 (0.43, 3.76) 0.26 (-1.93, 2.46) 0.77 (-2.44, 3.98) 0.41 (-0.94, 1.76) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.17 0.11 0.60 0.56 0.35 0.26 0.85 

e  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, alcohol consumption (20+ only), 
smoking (20+ only), and parity (20+ women only). 
        



 
 Waist Circumference β (95% CI)f

 12-19 M (N=318) 20-59 M (N=364) 60-80 M (N=180) 12-19 F (N=260) 20-59 F (N=310) 60-80 F (N=190) 20-80 (N=1044) 
PFOS Q4 -9.01 (-12.78, -5.23) -2.27 (-7.81, 3.28) 4.88 (0.15, 9.61) -4.85 (-10.62, 0.91) -3.17 (-8.12, 1.77) -1.18 (-4.97, 2.61) -0.90 (-3.91, 2.12) 

Q3 -2.32 (-9.17, 4.53) 0.44 (-4.06, 4.94) 2.52 (-3.49, 8.52) -1.18 (-9.17, 6.81) 1.98 (-3.45, 7.40) 1.22 (-5.82, 8.26) 0.23 (-2.78, 3.24) 
Q2 -2.76 (-6.98, 1.45) -0.38 (-4.78, 4.02) 0.30 (-5.29, 5.88) -2.30 (-9.09, 4.49) -2.48 (-9.62, 4.66) -4.25 (-9.27, 0.78) 0.33 (-3.01, 3.67) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.002 0.46 0.06 0.14 0.53 0.76 0.48 
          

PFOA Q4 -2.24 (-7.20, 2.72) -2.15 (-7.86, 3.56) 5.21 (-0.20, 10.61) -0.21 (-5.69, 5.26) 0.34 (-5.18, 5.85) 1.37 (-6.66, 9.41) -0.75 (-3.32, 1.83) 
Q3 1.76 (-2.64, 6.17) 0.62 (-4.67, 5.92) 6.25 (-0.01, 12.51) 4.29 (-0.22, 8.79) 1.09 (-3.06, 5.23) -0.30 (-8.23, 7.63) 1.98 (-0.76, 4.71) 
Q2 -2.05 (-6.38, 2.28) -3.53 (-7.38, 0.32) 5.94 (-0.54, 12.42) 1.18 (-4.31, 6.67) 0.75 (-5.81, 7.32) 3.18 (-3.42, 9.79) 0.00 (-2.77, 2.78) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.67 0.75 0.05 0.84 0.87 0.99 0.84 
          

PFHxS Q4 -2.17 (-7.02, 2.67) -6.17 (-11.37, -0.96) 2.12 (-2.57, 6.82) -3.70 (-10.54, 3.14) 0.06 (-6.25, 6.37) -3.37 (-9.83, 3.08) -3.03 (-5.59, -0.47) 
Q3 -2.97 (-8.19, 2.26) -1.49 (-7.59, 4.61) 3.36 (-1.83, 8.54) -2.50 (-8.91, 3.91) 0.10 (-7.32, 7.51) -3.73 (-9.34, 1.88) -0.46 (-3.50, 2.58) 
Q2 -1.62 (-7.91, 4.67) -6.22 (-10.63, -1.81) 0.92 (-3.32, 5.16) -1.39 (-6.32, 3.54) -0.97 (-6.87, 4.93) -2.47 (-8.07, 3.13) -2.70 (-5.55, 0.15) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.30 0.08 0.27 0.24 0.88 0.19 0.11 
          

PFNA Q4 -5.66 (-10.97, -0.35) -3.02 (-7.60, 1.56) 2.25 (-2.54, 7.04) 0.52 (-4.34, 5.38) -0.28 (-5.46, 4.90) 2.84 (-4.31, 9.99) -0.16 (-3.03, 2.72) 
Q3 -0.86 (-5.43, 3.70) -2.72 (-9.38, 3.95) 1.43 (-4.15, 7.00) 2.77 (-1.87, 7.40) 1.09 (-4.38, 6.57) -1.24 (-9.36, 6.87) -0.61 (-3.45, 2.22) 
Q2 -3.02 (-7.31, 1.26) -3.03 (-8.67, 2.62) 4.71 (-0.35, 9.78) 5.60 (0.73, 10.48) -0.35 (-5.57, 4.88) 1.30 (-6.33, 8.94) 0.28 (-3.35, 3.91) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.08 0.23 0.50 0.93 0.95 0.53 0.74 

f  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, alcohol consumption (20+ only), 
smoking (20+ only), and parity (20+ women only). 
        



 
 Log-HOMA β (95% CI)g

 12-19 M (N=176) 20-59 M (N=181) 60-80 M (N=94) 12-19 F (N=130) 20-59 F (N=152) 60-80 F (N=97) 20-80 (N=524) 
PFOS Q4 0.04 (-0.26, 0.33) 0.02 (-0.48, 0.52) 0.30 (-0.32, 0.92) -0.19 (-0.65, 0.27) 0.20 (-0.30, 0.70) 0.18 (-0.55, 0.91) 0.12 (-0.17, 0.42) 

Q3 0.09 (-0.25, 0.44) 0.08 (-0.26, 0.43) -0.12 (-0.79, 0.54) -0.05 (-0.29, 0.18) -0.25 (-0.73, 0.22) 0.23 (-0.57, 1.03) 0.15 (-0.15, 0.46) 
Q2 0.16 (-0.22, 0.55) 0.20 (-0.26, 0.66) -0.16 (-0.97, 0.64) 0.09 (-0.28, 0.46) -0.10 (-0.58, 0.39) 0.26 (-0.42, 0.93) 0.00 (-0.26, 0.26) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.18 0.88 0.24 0.22 0.49 0.62 0.25 
          

PFOA Q4 0.05 (-0.23, 0.34) -0.03 (-0.28, 0.23) 0.12 (-0.40, 0.64) -0.29 (-0.53, -0.04) 0.17 (-0.25, 0.58) 0.09 (-0.75, 0.93) 0.15 (-0.14, 0.44) 
Q3 0.05 (-0.38, 0.47) -0.20 (-0.55, 0.15) 0.02 (-0.47, 0.52) -0.08 (-0.33, 0.17) 0.04 (-0.38, 0.45) 0.38 (-0.12, 0.87) 0.14 (-0.15, 0.43) 
Q2 0.07 (-0.16, 0.31) -0.11 (-0.59, 0.36) -0.44 (-1.13, 0.25) -0.31 (-0.77, 0.14) 0.22 (-0.22, 0.66) 0.16 (-0.34, 0.65) 0.16 (-0.09, 0.42) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.16 0.69 0.34 0.11 0.67 0.65 0.31 
          

PFHxS Q4 0.23 (-0.13, 0.59) -0.01 (-0.40, 0.38) 0.39 (-0.11, 0.88) -0.43 (-0.78, -0.07) 0.15 (-0.28, 0.58) -0.15 (-0.72, 0.42) 0.05 (-0.18, 0.29) 
Q3 0.04 (-0.20, 0.28) -0.19 (-0.59, 0.21) -0.28 (-0.78, 0.21) -0.48 (-0.71, -0.24) -0.03 (-0.42, 0.35) 0.10 (-0.74, 0.93) -0.18 (-0.40, 0.04) 
Q2 0.05 (-0.48, 0.58) -0.19 (-0.66, 0.28) -0.25 (-0.84, 0.34) -0.19 (-0.60, 0.23) 0.28 (-0.17, 0.74) -0.04 (-0.61, 0.54) -0.24 (-0.45, -0.02) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.20 0.92 0.09 0.001 0.82 0.72 0.59 
          

PFNA Q4 -0.08 (-0.49, 0.34) -0.16 (-0.58, 0.27) 0.14 (-0.46, 0.74) 0.17 (-0.32, 0.65) 0.46 (0.03, 0.89) 0.02 (-0.80, 0.84) 0.18 (-0.06, 0.42) 
Q3 0.06 (-0.34, 0.46) -0.23 (-0.57, 0.10) -0.23 (-0.70, 0.24) -0.11 (-0.54, 0.32) 0.18 (-0.18, 0.53) 0.29 (-0.49, 1.06) -0.06 (-0.30, 0.17) 
Q2 -0.34 (-0.81, 0.12) -0.18 (-0.53, 0.17) -0.36 (-1.13, 0.41) 0.21 (-0.22, 0.65) 0.28 (-0.07, 0.63) 0.02 (-0.75, 0.78) 0.01 (-0.30, 0.32) 
Q1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

p trend 0.83 0.46 0.72 0.87 0.05 0.83 0.14 

g  Depending on age and gender group, adjusted for age, gender, race/ethnicity, socioeconomic status, saturated fat intake, exercise, time in front of a TV or computer, alcohol consumption (20+ only), 
smoking (20+ only), and parity (20+ women only). 
 



Supplemental Material, Table 4: Change in cholesterol measure (mg/dL) per μg/L 
increase in PFC, 20-80 year-olds, with number of outliers excludeda 

 

  N 
(outliers excluded)b

Coefficient  
(95% CI) 

TC   
PFOS 859 (1) 0.27 (.05, .48) 
PFOA 859 (1) 1.22 (.04, 2.40) 
PFNA 856 (4) 2.01 (-1.16, 5.18) 

PFHxS 859 (1) -0.93 (-1.80, -0.06) 
HDL   

PFOS 858 (2) 0.02 (-0.05, 0.09) 
PFOA 858 (2) -0.12 (-0.41, 0.16) 
PFNA 854 (6) -0.40 (-0.90, 0.09) 

PFHxS 859 (1) 0.19 (-0.18, 0.55) 
Non-HDL   

PFOS 859 (1) 0.25 (0, 0.50) 
PFOA 859 (1) 1.38 (0.12, 2.65) 
PFNA 856 (4) 2.56 (-1.19, 6.30) 

PFHxS 860 (0) -1.13 (-1.90, -0.35) 
LDL   

PFOS 414 (2) 0.12 (-0.17, 0.41) 
PFOA 415 (1) -0.21 (-1.91, 1.49) 
PFNA 414 (2) 0.50 (-3.94, 4.93) 

PFHxS 411 (5) -2.06 (-3.54, -0.58) 
 
a All models are adjusted for age, gender, race/ethnicity, socioeconomic status, saturated 
fat intake, exercise, time in front of a TV or computer, BMI, alcohol consumption, and 
smoking 
b We excluded values identified as influential points and outliers from the population of 
adults (n=860) included in Tables 1 and 2 and Figure 1. We identified influential points 
and outliers by examining studentized residuals, predicted values, and scatterplots, and 
excluded them from the analysis if they changed the effect estimates by 5 percent or 
more. 
 
 



Figure Legend 
 
Supplemental Material, Figure 1. Determination of final sample size for cholesterol 
analyses. The number of participants who met the different exclusion criteria and were 
missing covariates is presented. 



PFC subset = 2,368

With PFC and cholesterol measures = 2,093

Age 12-80 = 1,950

Age 12-19 = 640 Age 20-80 = 1310

After exclusions = 625
Pregnant = 13

Breastfeeding = 1
Insulin = 2

Cholesterol medications = n/a

After exclusions = 982
Pregnant = 64

Breastfeeding = 16
Insulin = 35
Dialysis =1

Cholesterol medications yes = 196
Cholesterol medications missing = 43

Not missing covariates = 585
SES = 5

Physical activity = 13
Time in front of TV = 14
Saturated fat intake = 21

BMI = 4
Alcohol consumption = n/a

Smoking = n/a

Not missing covariates = 860
Saturated fat intake = 67

Alcohol consumption = 86
BMI = 16




